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ABSTRACT

The population of older people is increasing. In this book chapter, the authors reviewed some of the
applications of virtual reality (VR) for seniors in form of a SWOT (Strengths, Weaknesses, Opportunities,
and Threats) analysis. This approach is commonly used to assess and guide internal and external
parameters to accomplish a mission. Some of the challenges that the elderly are facing were reviewed
and the way VR can help in overcoming those challenges were discussed. A comparison of VR
technologies was also presented. The results show that VR's feasibility and concept are linked to existing
technologies and the characteristics of each system control immersion, interaction, and stimulation. VR
interventions might have the potential to be used as ecologically valid e-health screening systems.
Systems should be specifically designed and adapted for seniors and usability issues should be addressed.
Ideally, VR interventions work best in addition to traditional methods. Future studies should use more
subjects to ensure the efficacy of such interventions for seniors.
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INTRODUCTION

Human life expectancy and the population of elderly people over 60 years old are increasing. People
might also be less available to properly support older family members. Costs of hospitalization and
nursery homes, as well as physical barriers, loneliness, and isolation, are among challenges that elderly
are facing (Marcelino et al., 2018). Research has shown that regular physical activity (PA) is important
for good health. It could also could prevent various diseases and lower the risk of fall (Ofstedal, Zimmer,
and Lin, 1999). Additionally, PA could improve memory and executive functions in the short and long
term. However, aging is usually accompanied by deterioration of muscular strength, sensory sensitivity,
and functional capacities (Park and Yim, 2016). These physiological changes affect the seniors’
willingness to participate in regular PA (Lin et al., 2018). The physical decline also affects the elderly’s
quality of life, falls, admission to the healthcare centers, and mortality. Cognitive impairments also affect
the elderly’s functional autonomy and result in a decline in physical performance and unsafe decisions
and behaviors (Dommes et al., 2015).

By means of computers interfaces, virtual reality (VR) allows users to enter a virtual world. It
uses various audiovisual technologies to provide high interaction leading to a feeling of immersion (Lin,
Jeng, and Yeh, 2018). VR simulates environments and activities by using real-time stimulation of one or
more sensory channels. Its feasibility and concept have been linked to the existing technologies for
simulation and interaction. VR settings provide immediate feedback that could be necessary for all forms
of learning (Manera et al., 2016). They also offer personalized environment according to the needs of the
different participants.

Although seniors shape a considerable portion of our population, they are often overlooked when
it comes to newly introduced technologies. They may not always be willing to accept new technologies,
in fear of not being able to use them (Lin et al., 2018). Despite the functional loss, seniors still have the
abilities to acquire and re-learn performance skills (Skjeret et al., 2016). Technology might be used to
promote better performance for them. Jeng, Pai, and Yeh (2017) suggested that to encourage the elderly
to use technology, psychological barriers should be broken. Teaching and providing hands-on experience
and assistance, increase their willingness to experience new things. VR may have the advantage to control
the type and amount of experience each patient receives and may boost learning transfer to the identified
targets (Maillot et al., 2017). VR also has the ability to change the existing scenarios by modifying
physics and other aspects of reality. Virtual tasks might be designed according to the elderly’s needs for
acquiring and practicing new skills repeatedly. The immersive nature of these interventions may also
offer implicit learning processes without the patient’s awareness (Rand et al., 2017).

Telerehabilitation uses information and communication technology and offers accessible and
affordable services to people in their homes (Kizony et al., 2017). The use of VR and serious games for
older adults are generally categorized in improving upper and lower limbs movements, balance, mobility
training, daily living, neglect, and cognition (cf. Deutsch and Westcott, 2017). The challenge is to provide
enough amount and intensity and therefore, various technological approaches have been proposed. VR
could also be used as an add-on to robotic devices for execution of movement or to be used as standalone
systems using visual stimulation and interaction (Hoermann et al., 2017; Cameirdo, Bermudez, and
Verschure, 2008).

Considering these issues, this book chapter will present a SWOT analysis of using VR for
seniors. SWOT stands for strengths, weaknesses, opportunities, and threats, and is usually used in
business to analyze the parameters that affect the company's competitive position in the market. A
strength is a positive capacity that allows an entity reaching to its defined goals. A weakness is a
limitation that slows the progress towards the defined goals. An opportunity is an internal or external
force in favor of that entity. A threat is an unfavorable situation that could present a barrier or limitation
in achieving goals. SWOT analysis is done to reveal the optimal match between strengths, weaknesses,
opportunities, and threats that the company is facing. SWOT framework could also be applied outside of
the business domain (Rizzo and Kim, 2005). Based on a SWOT analysis, strategies could take advantage
of opportunities by using their strengths and by actively addressing threats by correcting the weaknesses.



BACKGROUND

In this part, some of the challenges that elderly people might face are explained:

Falls affect approximately one-third of older adults per year and could significantly reduce their
independent functionality (Talamo et al., 2017). Injuries and fall-related costs are high and their
prevention are important public health challenges. Fall risks can be attributed to both motor and cognitive
deficits. Multimodal interventions that target both motor and cognitive functions may contribute to fall
reduction (Mirelman et al., 2013). Surveys and physical tests are used to measure both intrinsic and
extrinsic risk factors. Physical tests are easy to administer but they lack ecological validity or the degree
of similarity between the training environment and the real-world. Moreover, traditional tests may not
have the ability to isolate specific sensory defects (Saldana et al., 2017). This is important as ecological
valid tests add value for predicting improvements in everyday functioning.

Static and dynamic balance training are usually prescribed to overcome day to day tasks in the
older population. Biofeedback systems could also be beneficial for building new motor skills. They allow
motor-cognitive systems integration and self-perception of treatment effectiveness (Montero-Alia et al.,
2016). However, these systems are expensive, are not highly accessible, and require an expert to operate
them. Other existing proactive interventions for fall preventions may also produce mixed success results
because these exercises do not specifically target the neuromuscular skills required for fall prevention
(Parijat et al., 2015).

Stroke is the main cause of long-term disability, and the majority of stroke patients are over 65. It
creates many problems such as difficulties in completing daily living activities. Neuroplasticity and
recovery after strokes are improved by repetitive, task-oriented, and intensive training. However, general
barriers of cost, transport, information (on how and where to exercise), and time exist. Moreover, it seems
that motivation is a major challenge for rehabilitation adherence (Paquin et al., 2016). Other parameters
such as the number of exercises, their effectiveness, and their complexities might also contribute to the
adherence (Pallazo et al., 2016). Stroke patients may also experience visual neglect as a result of brain
dysfunction. In clinical practice, these patients are often observed for far and near space sight check.

Personally lived events are called episodic memories and they shape our identity and connect us
the past and future. Changes in this type of memory (e.g. due to age) could predict the evolution towards
neurodegenerative disorders (Abichou, La Corte, and Piolino, 2017). Alzheimer’s disease (AD) is a
common form of dementia and results in a decline in cognition and daily living activities. Mild cognitive
impairment (MCI) is the limited declination of cognitive abilities in the AD. Patients with MCI have
problems remembering the relationship between objects or between objects and their contexts. Spatial
disorientation is another early manifestation of AD and MCI in which patients have problems in
unfamiliar places.

Cognitive and functional tools are usually used to detect early manifestation of the disease.
Assessing instrumental activities of daily living (e.g. using a bus or a telephone) is important for choosing
better interventions for AD patients. Traditional neuropsychological tools use simple situations and are
able to partially measure the characteristics of episodic memory. Ecological tasks might be more
beneficial compared to subjective questionnaire-based assessments (Vallejo et al., 2017). Novel screening
test uses new technology and game principles and focuses on the immersion of the users in various
scenarios to mislead and deceive patients” minds (Fernandez and Argyriou, 2017). Assessing patients
with VR application seems legitimate because they could recreate conditions similar to that of the real
world. In the next section, the differences between different forms of VR are discussed and after, a SWOT
analysis of how VR could address the mentioned challenges is presented.

MAIN FOCUS OF THE CHAPTER

Differences between exergames and the VR

Early studies have characterized active video games (exergames) as forms of VVR. In fact, these two terms
are usually used interchangeably. We have heard research findings like these: Elderly may have higher
interests in participation in exergame sport activities than real-world activities (Wollersheim et al., 2010);



When exergames are used for rehabilitation, elderly are more motivated and rarely drop out (Pigford and
Andrews, 2010). There are also demented pieces of evidence on better control over posture stability and
balance when using exergames (Chiang et al., 2011). So what are the differences between exergames and
VR?

For a system to create the illusion of interacting with a virtual world, it should offer presence,
immersion, and flow. The presence or the realness of the world is partly created by the system’s ability to
deliver an illusion or degree of immersion. This is where the differences of exergames and other types of
hardware is more visible. Exergame platforms detect your movements with their sensors and transfer
them to computerized avatars inside the games. Nintendo Wii also comes with a balance board, a small
portable force platform that could be coupled with various Wii Fit games. It adds enhanced immersion by
monitoring center of gravity while the participants interact with the on-screen characters (Rendon et al.,
2012). More immersive virtual environments include cave automatic virtual environments (CAVE) which
are basically a video theater within a room. The walls of the cave are made up of rear-projection screens.
Users enter the cave while wearing 3D glasses and their movements are monitored to continuously adjust
viewers’ perspective. Newer technologies such as head-mounted displays (HMD) use participant-centric
perspective. They have a larger field of view (FOV) and stereoscopic visual fields that are constantly
modified by head position and rotation. The recent HMDs have higher FOV, display resolution, tracking
latency resulting in a better creation of the visual illusion of real objects and scenarios.

One reason might be that exergame platforms provide immediate feedback to players’
movements, offering immersive feelings. Therefore, VR’s feasibility and concept are linked to the
existing technologies for immersion, interaction, and stimulation. The characteristics of each concept
control immersion (responsible for delivering an illusion of reality), which later affects presence (sense of
being in the VR; Borrego et al., 2018). For example, one might argue that HMDs and CAVEs are more
immersive than exergames because they provide higher visual stimulation. However, this degree of
immersion is not necessarily related to the effectiveness of the system (Deutsch and Westcott, 2017), and
both VR and video games create a state of flow, the optimal performance zone of the players.

Lee, Chen, and Chang (2016) argued that tasks presented on LCD displays are in fact presented in
2D. In a 2D virtual environment, there is no stereo vision and subjects see one planar view and other
cognitive and sensory cues may indicate depth (e.g. an avatar walking in a jungle). As patients need to
imagine 3D patterns shown on the 2D display, a huge cognitive load is created when the information is
presented in a 2D format (Sweller et al., 1998). They suggested that augmented reality (AR) provides
better 3D stimuli and manual spatial manipulation. On the other hand, they indicated that by using AR,
users might change their behavior when they are aware of being observed. Liebermann et al. (2012) also
compared arm reaching movements made in 2D video VR environment with the real-world environment.
They showed that movements patterns were affected by viewing angle and were slower, shorter, and less
accurate compared to the real condition. They also suggested that a 2D VR environment may be
perceptually and cognitively challenging for the participants because the intended 3D illusion presented
by their VR was likely based on previous memories and experiences. They concluded that caution needs
to be taken when using these environments for improving the quality of movement for rehabilitation of
upper limb.

Another issue to consider is that visual systems contribute to balance and visual perturbation
cause instability. Exergames do not completely encompass the viewer’s FOV, and visual information
from surroundings of the VR environment (e.g. TV or screen) can still provide stability cues (Menzies et
al., 2016). HMDs obscure unwanted additional visual cues and add ecological validity through the
addition of depth perception and removing external visual cues (Saldana et al., 2017). However, it may
cause simulator sickness and if not properly designed or performed without supervision, may lead to falls.

Strength

Riva et al. (2004) used a VR-based multidimensional approach to treat body image (perception of the
aesthetics or sexual attractiveness of one’s body) attitudes. Their results showed positive short-term
results in improving the overall psychological state of the participants compared to the traditional



cognitive-behavioral training. Chang et al. (2014) compared the effects of a VR gaming system on sleep
quality of elderly people with a disability. They showed that regular VR exercise significantly reduces
stress among the older patients, confirming that it can improve their sleep quality. In his meta-analysis,
Cardinale (2018) suggested that VR balance training using Nintendo Wii improves Borg balance scale
score compared to no balance training, and helps people to multi-task during balance training. Parijat et
al. (2015) used VR as a perturbation-based training tool for older adults. They found that their VR
environment could induce perturbations similar to a slip. It could also reduce the incidence of balance loss
during the actual experiment on a slippery surface. Mirelman et al. (2016) targeted the interplay between
cognitive and mobility deficits and combined non-immersive VR gaming with treadmill training. After 6
months of training, those who trained on the treadmill using VR had a significantly lower fall incident
rate compared to the treadmill only group.

Yasuda et al. (2017) examined the immediate effects of an immersive VR rehabilitation program
(a reaching task and a visual searching task) using HMD on near and far spatial neglect. They concluded
that this program might be beneficial for the visual searching task in far spatial neglect. Self-training
compliance using video games for post-stroke rehabilitation is shown to be higher compared to traditional
methods in elderly patients (Rand et al., 2017). Parsons and Barnett (2017) developed a VR measure of
memory and validated it with traditional methods in older adults. Not only the VR measure was similar to
traditional methods for memory measures, it provided objective measurements of individual memory
components. Their subjects also preferred the VR task over the pen-and-paper measures. Vallejo et al.
(2017) developed a VR serious game to assess cognitive function in healthy and AD patients using an
ecological approach of daily living activities. Differences were expected between healthy and AD patients
in terms of percentage of achievements and the time needed to achieve those tasks. However, the
additional qualitative information regarding the errors in the achievement of the tasks provided
information about cognitive functions.

Nir-Hadad et al. (2017) also validate their VR shopping task for the assessment of executive
function in stroke elderly population. Maillot et al. (2017) developed an affordable and transportable VR
system to help older pedestrians make safer street crossing decisions. They also measured whether
training with the small-scale simulator transfers to a full-size simulator where they could actually walk.
They showed that the small scale simulator triggers more unsafe decisions compared to full-scale. It also
allowed learning new skills and modify behavior to use in the large-scale simulator (learning transfer).

Weakness

Manera et al. (2016) argued that their VR task needs to be improved to fix usability issues. They
attributed the lower performance of elderly in VR to the difficulties elderly have with using the mouse
and possibly to eye strain from wearing the 3D glasses. In general, the senior population suffers from
technological illiteracy. For maximum efficacy, VR systems should promote a user-centered design and
their primary focus should be on inclusive design, usability, and accessibility. Different sensors might
demand higher body performances. For example, to use Kinect, it is necessary to move the whole body.
Some sensors might require players to have better coordination and in elderly it might cause lower levels
of performance. Other technologies like touch screens may not require high levels of body movement but
may demand higher mental agility (Palacio et al., 2017).

Bezerra et al. (2018) showed that VR environments provide improvements of performance in
healthy older adults. However, there is no transfer of performance from VR to the real task and vice
versa. Rand et al. (2017) compared video game and traditional self-training for upper limb rehabilitation
in older adults after a stroke. Although improvements were observed in the two methods, they showed
that the differences were not significant. Zygouris et al. (2015) used a virtual supermarket task for MCI
screening. Although the task displayed a high correct classification rate between MCI and healthy elderly,
it was unable to differentiate between MCI subtypes. Dommes et al. (2012) assessed the effectiveness of a
V/R training program for elderly on the street crossing decision making. Although they showed that
immediately after the training, the intervention group and the control group differed significantly, these
differences were not significant after 6 months. However, a clear shift to making more safe decisions was



observed for all participants. In general, due to the lower number of subjects in different studies, the
generalization of the results are somewhat restricted (Yesilyaprak et al., 2016).

Opportunities

Mattan et al. (2017) discussed that age is associated with reduced perspective-taking capacity. They
showed that compared to younger adults, older people are relatively more egocentric and more accurate
when they are in the first person perspective compared to the third person perspective. Mohammadi et al.
(2018) also used two VR navigation tasks (allocentric and egocentric virtual neighborhoods) in different
AD patients. They showed that patients needed more time to find the goal in egocentric tasks. It might be
possible to properly distinguish specific types of AD patients from others. Sobral Monteiro-Junior et al.
(2017) showed that exergaming could offer improvements in short-term memory, working memory, and
semantic memory/executive function over time. Valladares-Rodriguez et al. (2017) used a digital game to
assess episodic memory, which is used to evaluate potential cognitive impairments in the elderly. Using
the new ecological, non-intrusive, and better administrable tool, they conducted the test in a shorter time.
They could also introduce scenarios that are closer to real life while being more engaging and highly
acceptable compared to the classical pen-and-paper based method.

Fernandes and Argyriou (2017) used VR as an affordable approach for creating e-health
screening AD diagnostic systems. They proposed VR tests that could evaluate memory loss related to
common objects, recent events, expressing and understanding languages, and the ability to recognize
abnormalities accurately and similarly for the presence of AD. From their research, Plancher et al. (2012)
concluded that VR is better adapted for early diagnosis of AD compared to traditional verbal memory
tools. Manera et al. (2016) tested the feasibility of an image-based VR system in MCI and dementia.
Their patients reported high feelings of security and low discomfort, anxiety, and fatigue. Although the
VR task was more difficult, they were also more satisfied with the VR condition and preferred it to the
paper condition.

Lin et al. (2018) used means-end chain techniques to examine elderly’s awareness and personal
values regarding VR activities. Elderly population mentioned leisure VR activities to be fun, safe, easy,
and physically and mentally healthy. While playing with VR, they were also seeking enjoyment,
improved quality of life, and a sense of belonging. Gorsic et al. (2017) explored the role of competition
while using VR. They concluded that stroke patients (including elderly) who exercise with a peer in an
unsupervised situation (e.g. home) exhibit higher enjoyment and exercise intensity compared to those
who exercise alone. Brunner et al. (2017) explored the effectiveness of their upper extremity VR
rehabilitation system and showed that the improvements were similar to the conventional therapy. They
also suggested that the motivating nature of VR could be a supplement to standard rehabilitation.

Saldana et al. (2017) used HMD in VR to objectively assess balance by using visual-vestibular
conflict and by comparing the results of postural sway with a force plate. Their preliminary results
showed that the HMD is a valid, reliable, and comparable to traditional mechanical perturbation
approaches for measuring balance. Popular HMDs allow easy navigation in life-size virtual environments
and provide required spatial requirements of non-immersive serious games, exergames, and motor
rehabilitation applications (Borrego et al., 2018). Such interaction allows natural navigation and
exploration and therefore, the improved ecological validity of the task while facilitating skill transfer.
Albiol-Pérez et al. (2017) designed a low-cost active balance rehabilitation system and measured the
performance of balance control during 15 sessions of virtual rehabilitation. Although there were no
statistically significant differences between the left, central, and right positions, their results indicated a
trend of improvement, especially in the left and right sway which are important in avoiding risks of falls.
Tsang and Fu (2016) compared the efficacy of their VR balance system with traditional balance training.
They attributed the improvements in VR system to the real-time performance feedback and cuing stimuli
that supports error-free learning.

Paquin et al. (2016) used a VR rehabilitation program for fine motor recovery of stroke patients.
All of their subjects experienced a perceived increase in hand function and that they would recommend
the program to other stroke survivors. McDonald et al. (2013) used a VR pain coach for the effects on the



communication of pain by older adults. They measured pain and depressive symptoms before and one
month after the intervention. Older adults shared a significant amount of clinically important pain
information with the pain coach than the pain communication-only group. Pain intensity and depressive
symptoms reduction showed a non-significant trend one month after the intervention. The VR pain coach
shows a possible strategy for pain management discussions between practitioners and older adults.

Threats

Previous research has suggested side effects of display characteristics, obstacles, cost/benefit of the
technology as weaknesses for the adoption of VR in rehabilitation (Rizo and Kim, 2005). Dizziness and
imbalance might occur after using VR applications. Chairovano et al. (2018) perturbed visual inputs and
measured their effects on self-report (complaint) vs. balance measurement (posturography). As they found
no correlation between these two methods, it is important not to only rely on subjective measurement of
dizziness, but also to objectively measure the imbalance; especially because questionnaires could be
influenced by age, sex, motivation, and cognitive and emotional parameters (Yardley and Redfern, 2001).
Eggenberger et al. (2015) also compared long-term multi-component cognitive-physical tasks: one was
treadmill walking with simultaneous verbal memory training and the other VR video game dancing. Both
types of training resulted in significant advantages in improving gait parameters compared to physical
training only. However, these two interventions resulted in different training-specific adaptations in the
gait. Cardinale (2018) suggests that VR balance training should be used in supplement with other
interventions. With multi-component processes such as balance, there might be the possibility of errors
leading to falls. The lower number of patients, especially in different types of AD might limit the
generalization of the results (Mohammadi et al., 2018).

SOLUTIONS AND RECOMMENDATIONS

Technology is constantly evolving, and it has the potential to be applied to various domains. However, it
needs to be adapted to meet the seniors’ needs. Lee et al. (2016) designed a VR based rehabilitation and
explored patients’ perceived difficulty and enjoyment. They suggested that the level of enjoyment could
be an indicator of the appropriateness of the difficulty levels. They identified five parameters that could
affect this relationship: ease of following the directions, the experience of pain, achieved scores, novelty
and immediate feedback, and self-perceived effectiveness. Participants’ physical, cognitive,
proprioceptive differences should also be considered while tailoring the VR systems. As mentioned by
Lin et al. (2018), elderly people’s decision-making processes are restricted to certain leisure activities.
Different platforms should identify their feature and consider elderly’s physiological functions to
establish a marketing focus.

From their systematic review, Molina et al. (2014) concluded that most of the studies on the
efficacy of inclusion of exergames for elderly have methodological problems. The duration of gameplay
varies widely and therefore, it is hard to be conclusive about the physical benefits. Miller et al. (2014)
also mentioned that although VR/gaming systems are effective and feasible, there is a high risk of bias for
addressing impairments and participation. Booth et al. (2014) also systematically reviewed 251 articles on
the effects of VR gaming systems on improving balance in older adults. The pooled results showed no
significant differences. What is important is that video games for older people could help them to be more
socially active. However, several parameters such as simplicity, social enjoyability, and entertaining new
games should be considered. Video game controller should allow adequate time for the elderly to make
decisions in order to achieve the games’ objectives (Palacio et al., 2017).

FUTURE RESEARCH DIRECTIONS

As mentioned before, most of the studies lack an adequate number of participants which makes it hard to
generalize the efficacy of results. Future studies should use a larger sample size and consider culture and
gender-oriented tasks (Vallejo et al., 2017; Yesilyaprak et al., 2016). Future studies should also have
appropriate dosages of use to improve the validity of treatment prescription and safe functioning levels of



the seniors (Cardinale, 2018). Follow-up and longitudinal studies with normalized baseline levels are
required to identify the consistency of the beneficial effects of VR (Maillot et al., 2017; Nawaz et al.,
2016; Mirelman et al., 2016). Feasibility studies are important in enhancing performance and other
cognitive tasks in the target population. However, RCT efficacy studies should be conducted with control
groups of healthy elderly participants, while creating more complex versions of the task (Kizony et al.,
2017; Marena et al., 2016). Control groups and blinding participants and the tests also help in avoiding
bias and learning effects (Yasuda et al., 2017). Similar VR and real tasks could also help in better
understanding the transferability of the intervention (Bezerra et al., 2018). It is also important to assess
psychosocial and cognitive emotion improvements after VR interventions (Cardinale, 2018). As
suggested before, it is also important to consider the VR training as part of a holistic platform and not the
sole effects (Cardinale, 2018).

CONCLUSION

VR is a rapidly developing subject and in this book chapter, the authors discussed how VR could help in
overcoming various struggles of the seniors. Both exergames and newer VR technologies have the ability
to immerse players and their effectiveness may not be related to the levels of immersion they offer.
However, each technology might address specific needs. As shown in Table 1, it seems that VR
interventions have the potential to offer ecologically valid scenarios for screening various diseases. It is
suggested that these interventions are used in addition to traditional interventions. More subjects and longer
duration of use are needed to validate the efficacy of VR for seniors.

Table 1. Summary of SWOT analysis of using VR for seniors

Strengths Weaknesses
1- Short term overall psychosocial state improvements | 1- Adaptation issues (usability, display technologies,
2- Improved balance and decreased risks of falls platforms)
3- Improved visual searching 2- Limitations in skill transfer
4- Higher compliance to self-training 3- Limitation is differentiating between subtypes of
5- Similar validity to traditional memory tests cognitive tests
6- Enhanced ecological validity 4- Short lasting results
5- Restricted generalization of the results
Opportunities Threats
1- Ability to modify physics and scenarios according to | 1- Mixed positive and negative results
the needs 2- Low number of subjects
2- Efficiency 3- Little cost/benefit proofs for VR adoption
3- Affordable
4- Possible similar results to traditional interventions
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KEY TERMS AND DEFINITIONS

Virtual reality: An interactive computer generate experience within a simulate environment and
involves different types of sensory feedbacks.

Exergame: A combination of exercise and gaming, exergame are video games that are also a form
of exercise.

Serious game: A game that is designed for a primary purpose other that pure entertainment. The
serious adjective refers to issues such as defense, education, health care, engineering, and politics.
Alzheimer’s disease: IS a neurodegenerative disease that involves short-term memory loss,
language disorientation, and other behavioral issues.

Mild cognitive impairment: Is a neurological disorder that happens in older adults and involves
cognitive and instrumental activities of daily living impairments.

Ecological validity: Refers to the extent to which the results of a research could be generalized to
the real life settings.

Skill transfer: Is the concept of exploring how individuals would transfer learning in one context
to another one.



